Orthopaedic adult reconstruction subspecialists are sued for alleged medical malpractice at a rate over twice that of the physician population as a whole, and the rate appears disproportionately high in the first decade of practice. The overall risk of a malpractice claim is related to years spent in practice. After 30 years in an adult reconstruction practice, the cumulative rate of being sued at least once is over 90%. Previous investigations suggest factors such as practice setting and size, fellowship training, years in practice, volume, and location of practice correlate with malpractice risk. In contrast, we were unable to identify any relationship between the type, size, or location of practice, fellowship training, or surgery volume and the risk of an adult reconstruction surgeon being named as a defendant in a malpractice suit. Level of Evidence: Level V, economic and decision analysis. See the Guidelines for Authors for a complete description of levels of evidence. * 14 respondents indicated two types of practice settings. a Includes three respondents currently retired from surgery but still in practice.
Introduction
Physician specialty has been consistently associated with different malpractice claim rates, and orthopaedic surgery is among the highest [23] . Several theories to explain these findings have been suggested [17, 23] , but none has proven conclusive. Variations may reflect differences related to the physician's practice (eg, frequency or difficulty of procedures), patient characteristics (age, attitude, or underlying morbidity), physician-patient relationship, imperfect compensation scheme for bad outcomes, or the actual quality of care.
To better understand the factors that contribute to orthopaedic medical malpractice, Kilmo and colleagues [15] performed a randomized nationwide survey of medical malpractice attorneys. They found physician error was the most common factor associated with orthopaedic malpractice and the lumbar spine was the most common anatomic area involved in lawsuits. A surgeon appearing rushed and uninterested was more likely to encounter patient litigation, possibly because of a suboptimal physician-patient relationship. Kilmo et al. [15] did not, however, distinguish between various subspecialty groups Each author certifies that he or she has no commercial associations (eg, consultancies, stock ownership, equity interest, patent/licensing arrangements, etc) that might pose a conflict of interest in connection with the submitted article. Each author certifies that his or her institution has approved or waived approval for the reporting of this case and that all investigations were conducted in conformity with ethical principles of research.
within orthopaedics in their study. Fox and Richardson [12] reviewed International Classification of Diseases, 9 th Revision (ICD-9) codes for common spine disorders and showed no major difference in the rate at which claims were paid relative to the primary diagnosis. Improper performance of a surgical procedure and diagnosis error resulted in the majority of paid claims. Upadhyay et al. [25] investigated malpractice experiences of adult reconstruction surgeons and reported 78% of responding surgeons had been named as a defendant in at least one lawsuit alleging medical malpractice. They did not report the possible contribution of demographic factors.
We sought to test whether this group of specialists (with a high rate of medical malpractice) might have certain demographic characteristics such as practice setting and size, fellowship training, years in practice, volume, and location of practice that predict medical malpractice.
Materials and Methods
We surveyed all 749 active members of the American Association of Hip and Knee Surgeons (AAHKS) using a questionnaire developed with the Research and Legal Committees of this professional body [25] . AAHKS promotes education, research, and advocacy related to the health and disorders of the hip and knee and is comprised of members who devote at least 50% of their practice to adult hip and knee arthroplasty. We used the survey methodology of Dillman to design the questionnaire [10] . Dillman's survey research-based tailored design methods have been developed and proven to obtain greater than 50% response rate from surveys of professional populations [10] . Each stage, element, and detail of this survey process has been found to statistically improve survey response rates from professional population samples [10] .
We then used a four-stage mixed-mode survey of all AAHKS members during April and May 2006. In the first stage of the survey, a survey prenotice was emailed or faxed to active members followed by the second stage in which a cover letter with the questionnaire and a return envelope was sent from AAHKS to all active members by first class mail. The third survey stage consisted of a faxed reminder, and the fourth stage was a faxed reminder with a replacement questionnaire. The questionnaire (Appendix 1) was designed to inquire about prior experience with malpractice claims as well as basic demographic data of the respondent including type of practice setting, practice size, fellowship training in adult reconstructive surgery, years in practice, volume of arthroplasty surgeries in the previous year, and practice location. Surgeon location was categorized by US Census Bureau regions [7] (ie, Northeast, Midwest, South, and West). We considered categorizing study respondents by the state in which the surgeon practiced and the 10 Health Care Financing Administration regions [8] , but the data lacked appropriate power for analysis.
Lawsuits were self-reported and included claims that were dismissed, settled out of court, won or lost at trial or by judicial ruling as well as claims that were still pending. The response rate for the survey was 56.3% (n = 422). Using Dillman's [10] survey sample size calculations, this rate corresponded to a 95% confidence level with a ± 5% sampling error in representing the entire AAHKS membership (Table 1) . Survey responses were analyzed using SPSS 12.0 (SPSS Inc, Chicago, IL). Three hundred twenty-five (78%) respondents reported being named as a defendant in at least one claim alleging medical malpractice. The demographic characteristics of two groups (those reporting one or more of the previously reported claims for AAHKS members ( Table 2 ) [25] and those reporting no claims) were compared to investigate the theory that factors such as practice setting and size, fellowship training, years in practice, volume, and location of practice correlate with malpractice risk (Table 3) .
Differences in adult reconstruction surgeons who had reported being named in at least one malpractice claim among ''practice setting,'' ''practice size,'' ''fellowship training,'' ''years in practice,'' ''practice volume,'' and ''location of practice'' were determined by Pearson chi square test univariate analysis. Those factors that correlated with a p value of \ 0.05 were further examined by logistic regression multivariate analysis using Stata 10 (StataCorp, College Station, TX). A nonparametric trend analysis (based on sums of ranks) was used to confirm the regression study.
Results
Only years in practice predicted a malpractice suit (odds ratio, 1.1; p \ 0.000) ( Fig. 1 ). The cumulative risk of being sued over time for an adult reconstructive surgeon was evaluated ( Fig. 2 ). (Univariate analysis of data originally identified years in practice and arthroplasty volume as predictors of medical malpractice, but multivariate analysis showed years in practice was the only independent variable.) Type of practice setting, practice size, fellowship training in adult reconstruction, and practice location (by US Census Bureau region) were not related to a claim of malpractice (Table 3) .
Discussion
Based on prior studies showing relationships between medical malpractice and various surgeon demographics, we sought to determine if any relationships existed for these variables in the subspecialty of adult reconstructive orthopaedic surgery.
Several issues should be considered when evaluating our conclusions. The malpractice data from the AAHKS questionnaire is self-reported and, unlike closed-claim data, this study relies on surgeon recollection. It is difficult to compare the present data with other studies because our Adverse fracture complication/outcome 13
Other claims (minimal or no information given) 13
Fall after total joint procedure 11
Premature arthroplasty revision surgery 9
Lower extremity injury/fracture 9 Nontotal joint procedure infection 9
Nontotal joint procedure nerve injury 9
Failure to diagnose 9
Nontotal joint pain/RSD-related 9
Adverse systemic event 9
Upper extremity injury/fracture 8
Trauma-related case 8
Arthrofibrosis 6
Wrong site/side surgery 5
Adverse medication event 5
Hardware/cement related 5
Adverse anesthesia event 4
Other total joint procedure adverse outcome 3
Sulzer cup case 2
Wrong procedure 2
Failure to consent 2 Nontotal joint procedure fall 1
Retained sponge 1
Impaired mobility 1
Workers' compensation -patient dissatisfaction with return to work date 1 Total 490
Note: Many respondents reported more than one claim type; respondents not asked to name number of claims in each category, only types of claims they have been named in.
data include not only closed-claim, but also open-and pending-claims data. Also, we did not limit malpractice experience to a particular timeframe and therefore collected cumulative malpractice data. We did not specifically ask if malpractice related to total joints and did not stratify for referred cases. Future studies could examine trends in malpractice experience and the timing of such during the surgeon's career as well as quantifying risks associated with referral cases. It should also be pointed out that the conclusions for this association of specialty surgeons may not apply to all orthopaedic surgeons performing arthroplasty because of membership requirements (eg, higher volume, likely greater interest, and perhaps expertise). An understanding of the trends and associations in medical malpractice claims could help decrease the incidence of lawsuits when surgeons and patients are faced with a poor outcome. Many theories have been proposed as to the cause of lawsuits alleging medical malpractice [9, 12, 17, 23, 24] , and multiple studies have assessed physician and practice characteristics that correlate or do not correlate with the incidence of such claims (Table 4 ). We found years in practice correlated with malpractice, whereas type of practice, practice size, fellowship training in adult reconstruction, surgeon volume, and practice location did not correlate.
Physician malpractice claims have been paid at a rate between 1.9% (2003) and 0.9% (2007) per year for all doctors practicing in the United States, except those who are active military physicians [5, 21] . When analyzed by specialty, neurosurgery, orthopaedic surgery, and obstetrics have the highest reported claim rates [23] , although actual claims data to support this contention are difficult to identify and obtain. When orthopaedic adult reconstruction surgeons were asked about their experience with malpractice claims, over 75% reported they had been sued [25] . If this number is divided by years in practice, the rate is more than twice the annual estimate for all physicians [5, 21] and three times as high in the first decade of practice. This disproportionately high rate of claims reported in the first 10 years of practice (5.8%) may be a reflection of surgeon inexperience or recent increases in malpractice claims [3, 6] . It should be underscored that these comparisons are only approximate because the national and (2) our data ask about one or more claims and the national data reports all claims. Our analysis of the questionnaire data identified surgeon characteristics that correlate and do not correlate with the risk of being named in a malpractice claim. Type of practice, practice size, fellowship training in adult reconstruction, surgeon volume, and practice location (by US Census Bureau region) did not correlate with whether a surgeon had been named in a malpractice claim. In contrast, Adamson and coworkers [4] reported reduced claim rates among a general group of surgeons who had ''exemplary modes of professional peer relationships and responsible clinical behavior.'' Examples of such predictive factors included fellowship training, belonging to a clinical faculty, and being a member of a group practice. Our findings may differ because of greater potential homogeneity in practice patterns among members of one subspecialty such as arthroplasty surgeons. Abbott et al. [1, 2] showed that for ophthalmologists performing certain procedures, the chances of incurring a malpractice claim correlated with surgical volume. Less preoperative time spent with the patient was a predictor of malpractice for high-volume surgeons. We suspect volume did not correlate in our cohort of subspecialists because they were all relatively high-volume surgeons; possibly the increased skills and decreased complications associated with a high volume of surgery [14] were offset by less favorable physician-patient relationships from decreased time available to spend with patients before and after surgery. Finally, Kahan et al. [13] showed some propensity for geography to play into malpractice rates in urologic surgery. However, when analyzed by relative distribution of urologists, the difference in malpractice rates was not meaningful, and because the geographic units were both smaller and different from those in the present study, it is not possible to compare the studies.
Of the variables examined, only years in practice correlated with malpractice risk for members of AAHKS. This dramatic correlation (Fig. 2) increases from 58% at between 5 and 10 years to over 90% after 26 years in practice. This relationship has not been previously described, but makes sense in light of the cumulative risk of lawsuit exposure over time. It is interesting to note the curve is very steep in the first decade, near linear up to 20 years of practice, and tends to plateau toward three decades of practice. This could be because of the present experience of younger versus older surgeons with malpractice (ie, the fact that malpractice claims are more frequent in the past decade compared with 20 to 30 years ago [3] ) or may relate to the previously demonstrated trend that surgeons who have not been sued are less likely to be sued [1, 2, 20, 22] . Also possible is the suggestion that as skill levels increase with experience, errors become less frequent, and the corresponding frequency of claims diminishes.
Our data suggest the high rate of medical malpractice experienced by adult reconstruction orthopaedic subspecialists is weighted toward the first decade of practice. Furthermore, for adult reconstruction subspecialists, the risk of a malpractice claim is related to years in practice. Practicing as an adult reconstruction surgeon exposes a physician to a cumulative risk of malpractice exposure that is not offset by any beneficial effects of surgeon experience gained over time with a high volume of a limited set of surgeries. The incidence of being named in a claim alleging malpractice is over 90% after 30 years in practice. Unlike many studies that show correlations of malpractice risk and surgeon demographics, we were unable to demonstrate a relationship to type, size, or location of practice, fellowship training, or surgery volume. sponsorship from the AAHKS was obtained for this study, and the questionnaire was developed in collaboration with and approved by the AAHKS research and legal committees. Human subjects criteria were used in the questionnaire development, survey distribution, and data management stages to protect the anonymity and confidentiality of AAHKS members. We are grateful to the AAHKS members for their time spent during the completion of the survey. Hopefully, the article will help them better understand the climate in which they work. 
How fair was judicial process was in terms of settlement of this lawsuit in (#13 above)?
FAIR… NEITHER FAIR NOR UNFAIR… UNFAIR... NO OPINION….
How did the expert witness(es) testimony influence the decision to settle this case?

YOUR EXPERT WITNESS(ES)
PATIENT'S EXPERT WITNESS(ES) Made settlement less likely…..
Made settlement less likely…… Did not influence settlement…
Did not influence settlement…. Made settlement more likely.… Made settlement more likely….. 
What do you know about the orthopaedic expert witness(es) hired in this case
